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Abstract -- From the soft coral Antheliq 9&wwI$ont two new d!terpenotdr. 
wlxenlcin-A (4) dnd -6 (2) hew bran lsoletcd. Their structures ycrc 
elucidrtcd by .'ii rnd 13C fi anrlysfs and the reletive stereochealstry WI 
determined by x-my diffrrctlon of crystrlltne ueirenlcin-B q). 

A deltcdtely bedutiful blue soft corrl Anthelis cdDOndSOni (Feally Xenlldre) UaS first 

described frocl ll4b~ii.~ ObservattonsZ thrt tuo nudibrrnchs. Tritoni4 hrwtlensis dnd 

Pter(eOltdid i4nthinp. feed on Anthelid led us to search for these l ntrsls so thdt H might study 

their cheaistry. YS succeeded In locating A. tindsoni on the north shore of O'rhu. but not tts 

dl leged predators. Frocl the octocordl we fsoldted tuo neu xenicln diterpenoids. vhosc structures 

we report. 

Since the first isoletion of e renlcln dlterpenoid. i.e. e W-fused 

CyClOnOndnc-dlhydropyrdn by the Okldhoaa group' numerous representrtlves of this cless of 

coclpounds hdve been reported froa soft end horny (6orgonian) corals. Krshaen and cworkers405 

hdve recently svrlzed this research. The dlsttnctive ferture of the neu coqounds. 

ueixenlc!n-A Q) end -B (,$)6 is their oxygenetlon at C-10 rnd C-17.' 

Isolrtlon of uelxenlcln-A froa the freeze-dr+ed eniaials MS cdrried out by hexdne WftrdCttOII. 

followed by partition of the hcxsne extrdct wtth dqueous athdnO1. Successive chroutogrrphies 

of the heXdne frrctlon on BioBerds SX-B. sfllcd. and reversed phdSe HPLC led to pure 1 (0.17% 

from dry rnimal). an oil, [a], +62.7*. Ueixenlcin-B MS obtained by extracting the anirrals rfter 

the hexrne trertrnt ulth rthrnol/ethyl rcetrte (1:l). The resldue WI trken up In aqueous 

rthanol and partitioned with hexdne. then with chloroform. Chrorstogrdphy of the chlorofom 

residue. first on BloBcads SX-B. then by reversed phrse HPLC led to pure < (0.23% fror dry 

rnimel). ag 124-12S.C. [oJo - +17.5*. 
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Saveral features of the 'HNWR (CDCl3) spectrum of 1 arc characteristic of the xcnicins: hro 

flnr doublets at b 6.47 (H-3) and 5.84 (n-l), singlets at 4 4.64 and 4.74 (Hz-19). and a 3H 

ultlplet at b 5.31. In dcutrrlobenrene this multiplct is cleanly resolved into three apparent 

trfpletr (actually doublets of doublets) at 4 5.50 (H-12). 5.42 (H-B), and 5.32 (H-14). Instead 

of the expected three vtnyllc methyls only two (4 1.69, 1.66) could be seen. A thtrd athyl 

group apparently existed as an acctoxyrathytene as Seen by a 2H singlet at 4 4.41. 

Cqrison of the 13C MMR data with those of other xenicins'*' showed that the 

acetoxyrrthylene Is at C-17. The methyl 13C resonances for C-16 and C-l? in xenlcln (t) occur at 

18.9 and 25.6 ppa. The 13C RNR spectrum of l lacks a quartet st a field 1-r than 21.5 ppa, but 

cxhlbtts & methyl signal at 14.4 ppa. These data not only place the new acetate at C-17, but 

agree ulth the trtplet signal at 69.7 pm (CH -17) and uith the upftcld shfft of the C-16 quartet 
;cO froa about 18 to 14.4 pm due to a y-effect. The rcaalnlng rthyl signal at 16.9 ppm can bc 

confidently asslgncd to C-18. 

monoterpcne models 2 an4 kll 

Data for Kashun's 9-deacctoxy-14,15-dcepoxyxentculln ($)' and for 

fully Support these asS~gfn@ntS (SO@ Table 1). 

The rawfntng acetate was asstgned to C-12 on the basts of the 20 'lf-WR (COSY) spcctru tn 

benzenc-d6. The triplet at 6 5.32 showed couplings to the methyl stgnal at 4 1.52 @e-16), the 
acctoxyrsthylcnc at 4 4.41 (CH2-I?). and to two upfield protons at 4 2.45 and 2.30. The triplet 

rt b 5.42 shoued coupling to the methyl at b 1.S4 (Me-18) and to two upfield protons at b 2.30 

and b 1.95 (CH,-9). Thus the triplet at b 5.32 was assigned to H-14; the triplet at b 5.42 to 

H-8; and the rmatnlng triplet at b 5.50 to the rcctoxymethlne. Th(s proton showd coupltng to 

the sane tua upfteld protons (b 2.45 and 2.30) as H-14. This stqnal is therefore assigned to 

C-12. thus canpletfng the structure of wixentcin-A (1). 

The 'li#(R spectrum of wixenlcin-8 (2) exhibits one additional domfield signal. a doublet at 

b 4.44 Dm (Cw13). It is assigned to a hydroxy methlnc on the basis of a broad band at 3500 

Cm -’ (n the IR spectru. an I_+/& at 476 (rt_ 460 for $,) and doublets at 76.7 and 74.6 ppm In the 

13C m t$MCtWN. Nafxcnlcln-A (1) exhtblts only one doublet In thts rcgton. at 74.4 ppa. 

The 20 'IWR spectrum of 4 in benzene-46 shws that the hydrogen of the hydroxymethlne ts 

coupled to a one proton signal at b 2.25 and is weakly coupled to one of the cxo athylene 

protons at C-19. The fact that the methine hydrogen adjacent to the hydroxy group (s l llyllc (1 

4.44. CDC13) and 1s also coupled to a proton at C-19 indicates that the o)( must be at C-10. In 

Oretdfng models of the xcnlcln rtng systca an 9-C-10 aethlne hydrogen, as tn _2, cxhlbtts dihedral 

angles of l pptoxtmately 25. and 90. with the two C-9 hydrogcns. If H-10 is S-oriented. the 

dthcdral angles wtth the C-9 protons arc approximately 25. and 145.. Clearly, the 'HMR data are 

consistent only wtth the stereochemistry shown In f. as H-10 Is couolcd only to one of the C-9 I 
hydrogens. 

Supporting cvldencc for the C-10 stcreocha~stry coaes from the 'IUI(R spectra of t and x fn 

deutertobenzcnc, vhcre the C-18 acthyl protons 

Oreidlng aodels a @-hydroxy at C-10 is In close 

H-lla signal 6t b 2.60 is a sltghtly broadened 

mall with a dihedral angle of approximately 

xenicins. all of which have m-fused rings. 

H-lla requlrrs H-l to be 8. 

and H-lla are shtfted dmftcld (Table 2). In 

proximity to CH3-18 and tl-lla. The fact that the 

singlet shows that the coupllrtg to H-4a is very 

90.. This Is analogous to prevtously reported 

The small coupling of 1.6 Hz between H-l and 
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Attaqts to define the rewlning stereochemical l sslgnwnt at C-12 by chemical 

transforwtlons and spectroscopy wre unproductive. kacetylatlon with acid (p-TSA) or base 

(ReOH/uC3) resulted in decmsltlon of ,)_. Reaction ulth RaBW, or LlAlH, took place only 

>SO*C. Wen ,)_ began to decoqose. Pyrldlnlu dlchnrrte oxidation led to a single product. 

apparently (‘Wrca. MS). the ?.R-epoxlde. This result is trivial as i is readily transformed to 

this epoxlde wan it is exposed to air. Ozonolysls at -?R*C cleaved only the C-7.8 olefln and 

left the other double bonds 1ntJct. Recause of the unproalslng results of these experlwnts, 

done on a l llllgraa scale, they wre not scaled up nor wre the products rigorously characterized. 

Fortuitously. wlxenlcln-R (0 could be crystJlllred froa J 2:1 benzene/ethyl Jcetrte 

solution. into Welch hexrne WI Jllowd to diffuse. and a single crystal ws subaltted for x-rry 

dlffrrctlon studies. 

Prellalnary x-ray photographs of wlxenlcln-B (Q showd monoclinic s-try. Prec 1 se 

lrttlce constants, deterrlned fnr a least-sqwres fit of fifteen dlffrJctooeter WJsured 

2R-vrlues. wrc a - 8.545(l). b - 8.166(l), c - lR.721(2) A. and 0 - 94.26(g)*. systrvtic 

extinctions. cystrl density and the presence of chlrrllty wre uniquely Jccowdrted by space 

group P2,2,2, with one wlecule of forula C2611360g forring the asylletrlc unit. All 

unique diffraction wxlw with 20 ‘_ 114. wre collected on a fully l utoaated dlffractowter 

using a variable speed 1. -scan and grrphlte wnochrowted Cul(e (1.54178 A) radiation. A 

totrl of 2050 reflections wre scrnned in this fashion rnd after correction for lorentz, 

polrrlzrtlon and background effects, 1953 (90%) wre judged observed.12*13 The structure WI 

solved without uch difficulty by J ultisolutlon trngent fof?ulJ JpprolCh followd by C- rnd 

eventually F,-syntheses. All 34 nonhydrogen l toos wre located in this fashion end wst of the 

hydrogens (27 out of 36) Wre IocJted on J AF-synthesis following prrtlal reflnewnt. The 

Mining nine hydrogens wre included at calculJted positions. Rlock diJgOnJI IeJSt-SquJnS 

refineaents with 42 Jnlsotroplc nonhydrogen atw rnd 36 isotropic hydrogens have converged to J 

standard crystrllographlc residurl of 0.051 for the observed reflections. The x-ray experlwnt 

defined only the relative stereostructure of wlxenlcln-R (5) so the l nantlowr diSplJyed is an 

Jrb1trJi.y choice. A computer generJted perspective drwlng of the final x-ray wdel is presented 

in Figure 1. 
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EXPfRIMERTAL PART 

Optlcrl rotations wre wasured on J Rudolph Research Autopol II polarirter. kss spectra 
wre recorded on a VJrlan RAT-311 wss spectrowter. Ml spectrr wre recorded on J Rlcolet 
WT-300 lnstrwent. Infrrred SpectrJ wre a~surad on J PWk!n-El-r 467 SpeCtrOphOtoWter. 
Ultraviolet spectrr wre recorded on J Reck-n W-7 spectrophotorter. 

Isolation -- A. edmondsonl WI collected in Septeclbrr 1992 nerr Yllra Ray on the north shore 
of O’rhu and i’lrtely frozen upon reaoval fro the wter. The corrl ws freezedried and then 
repeatedly extrrctd with heXJne to yield 7.66 g of residue Froa 170.5 g of dried anlwl. This 
residue WI pJrtltloned betwen hexane Jnd 90% M/H20. After rewv~l of the hexane fraction 
the aq &Oil phJSe ws diluted with ii20 to 60% ReiNl/ll~ Jnd prrtltloned with CKl3. The 
CRC1 residue (2.9 g) ws chroutographed on Rlolkrds SX-8 (co1 18) x 4 ca 00) using to1uene 
as 7 l uent. r‘ The latter elutlng frrctions wre show by TLC and mR spectroscopy to be rich in 
1. All fractions contJlnlng 1 wre codlned to yield 1.88 g of residue. 
530 07 of this residue on silica (solvent gradient. 

FlJSh chrowtography Of 
hoxrm + EtOAc) followd by llPLC (reversed 

phase, 801 ReOH/H20) yielded 50 w of pure 1. 
7otJl yield. 295 ~7 (0.171 of dry corrl). 

AdditicWtal Jaounts of l wre 1SOIated with t. 

After heXJne l xtrJctlon the corrl ws repeatedly extracted with ReiM/LtOAc 1:1 to yield 13.8 
Q of cxtrrct. The residue ws wrtltioned betwen hexane Jnd 90X lieCRl/HtO. After rewvrl of 
the hexJne layer the Jq WOll ws diluted with ii20 to 6OR N&l/ii20 &d partltlti with 
CK13. The CKl3 portion yielded 5.19 g of residue. of Welch 2.36 g ws chroutogrrphed on 
RlOReJdS SX-8 (colwi 1M x 4 cm 00) using toluene JS l luent. 
(TLC. ‘llM4R) and wre cabined to yield 883 ~2 of residue. 

The late fractions contrlned 1 
Reversed phrse chroaatogrrpby on 
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HPLC of 226 ag of this residue. first with 75% lWWti20, follwd by a second chroamtography 
ulth 7OS IkCWH20. ylelded 38.5 mg of 2 and 17.3 mg of 1. Ualxcnlcln-8 (a ws dissolved In 
benrene/EWAc (2:1) and dfffused ulth hcxanr to produce x-ray quallty crystals. Yield of t. 387 
ag (0.23% of dry coral). 

(CC,,)1 
W xenlcln-A (V -- O:l, 

ywx 29600. 1740. 
OH d. 1 - 1.8 Hr. H-3). 5.48 
H-19). 4.74 (1H I. H-19'). 4.41 (2H I. cM2-17), 2.07 (3M I. Ok). 2.05 (3H s. OAc). 2.03 (UC I, 
MC). 1.69 (3H br I. CH3-16). 1.66 (3H br I. CH3-18); lH(I)(R (C6O6): 4 6.54 (1H d. 2 
- 1.7 Hz. H-3). 6.22 (1H d, ,! - 1.7 Hz. H-l), '3.50 (1H dd. 1 - 7.4 Hz, H-12). 5.42 (1H dd. 4 - 
7.7 Hz, H-8). 5.32 (1H dd. J - 6.9 Hz. H-14). 4.96 (1H I. H-19). 4.94 (1H I. H-19'). 4.40 (2M I. 
CH2-17). 1.70 (3H s. 

93 
Ac). 1.68 (3H I. 0Ac). 1.57 (3H I. MC). 1.54 (3H br I. CH3-18). 1.52 

(3H br s. CH3-16); c MM (CO2Cl2): 4 170.6 s (MC). 170.1 s (Ok). 169.5 s ((us). 
151.8 s (C-11). 140.8 d (C-3). 136.1 I. 133.2 s (C-7, 15). 124.4 d. 123.7 d (C-8. 14). 116.1 s 
(C-4). 113.0 t (C-19). 91.8 d (C-l), 74.4 d (C-12). 69.7 t (C-17). 49.6 d (C-lla). 40.3 t (C-6). 
37.2 d (C-4a). 35.8 t (C-10). 31.2 t. 30.8 t (C-S, 13). 25.4 t (C-9). 21.5 q (0Ac). 21.0 q (MC). 
21.0 q (0Ac). 16.9 q (C-1B). 14.4 g (C-16); HRRS. g& 460.2461 (C26H 607 fWJUireS 

460.2613); NS: @/I 460(S). 417(j), 401(H)). 400(14). 349(21). 342(g). 341(21). 3%(9). 333(35), 
307(15). 305(48). 298(17). 291(35). 281(31). 280(20). 231(91). 8l(lOO). 

I 

[a]0 417.5. (c 0.27, IBM); UV (Et,:2 9&,xcm?fl 
yux 3500 br. 2920, 1740. 1370. 1230, 1155, 

- 1.8 Hr. H-3). 5.76 (1H d. 2 - 1.6 Hz. H-l), i.31 (2H .: 
H-12. 14). 5.13 (1H dd. 2 - 8.7 Hr. n-8). 4.94 (1H s. H-19). 4.85 (1H I, H-19'). 4.44 (1H d, 2 - 
5.6 Hz. H-10). 4.40 (2H I. CH2-17). 2.01 (3H I. 0Ac). 2.03 (3H s, OAc). 2.01 (3H I, MC). 1.73 
(3H br I, CH3-18). 1.67 (3H br I. CH3-16); 'HlllR (C6D6): a 6.56 (1H d. 2 - 2.0 HZ. 
H-3). 6.12 (1H d, J - 1.4 Hz. H-l), 5.50 (1H dd. 1 - 7.4 Hz. H-12). 5.37 (1H dd. 1 - 6.8 Hr. 
H-14). 5.22 (1H dd. J - 6.8 Hr. H-8). 4.98 (III I. H-19), 4.75 (1H I, H-19'). 4.40 (2M I. 

CH2-17). 3.99 (1M d. 2 - 7.3 Hz. H-10). 2.60 (1H br I, H-lla). 1.80 (3H br I. CM3-1 
(3H I. MC). 1.68 (3H I, Ok). 1.54 (3H s, OAc) 1.51 (3H br I. CH3-16); 
(CD2Cl2): b 170.6 s (0Ac). 170.5 s (OAc). 170.0 s (Ok), 153.6 s (C-11). 141.1 d (C-3). 
137.7 s. 133.4 s (C-7, 15). 123.7 d. 121.5 d (C-8. 14). 116.6 s (C-4). 113.7 t (C-19). 92.9 d 
(C-l), 76.7 d. 74.6 d (C-10. 12). 69.8 t (C-17). 42.4 d (C-lla). 40.7 t (C-6). 37.5 d (C-4a). 
35.6 t (C-9). 31.3 t. 30.3 t (C-5, 13). 21.5 q ((UC). 21.2 q (Ok. 21.1 q (Ok). 17.3 q (C-18). 
14.5 q (C-16); HItitS. &r 476.2383 (C26H36O~ requires 476.2410); IS: &I/I 476 (cl). 417(lO). 
416(13), 357(15), 356(11). 349(5), 333(l)). 297(25). 296(31). 290(44). 289(86). 267(17). 249(15). 
248(66). 247(10O). 

Table 1. Cmrisom of 1%~ Chemical Shfft Values (4) of 5om Rethyl rnd 
kthylem Groups of Malxentcln-A and B wlth Those of Appropriate 
Model Compounds 

iii?!?. 1 3 $a 

C-16 14.4 14.5 18.1 
c-17 69.7 69.8 25.7 
C-18 16.9 17.3 16.7 

C-l 61.8 13.9 
c-9 21.3 6a.9 

a Ref. 9 b Ref. 11 

Table 2. 1~ llQ Chealcal Shift Values (4) of Soa Protons 
of Malxenicln-A and 8 In COCl3 rnd in C6O6 

H- COCl C6p CDCl3 C6 
16 1.6 il 1.5 s 1.67 1.5 3 
18 1.66 1.54 1.14 1.90 
lla -1.95 2.01 2.41 2.60 



Figure 1. 

Two new xenicin di(erpnoids from the octoanal Atuhelia PdmondwMi 

A computer generated perspective drawing of waixenicin-8 (2). 

for clarity and no absolute configuration is tmplied. 
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Hydrogens are omitted 
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